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???? ????? ??????? ?????? ?????????? IFN-?, IL-4, IL-12 ? IL-13 ? ????????? ????? ??????? ???, ?????????-
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??????? ?????? IL-12 ? ???????? ??????? ???????????, ??? ?????????? ????????????? ????????-???-
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Abstract. Molecular mechanisms of recurrent acute obstructive bronchitis in infants. Abaturov A.E., 
Rusakova E.A. The article discusses the clinical and immunological features and mechanisms of recurrent acute 
obstructive bronchitis in infants. We have examined 102 children aged from 6 months to 3 years with acute obstructive 
bronchitis and signs of respiratory insufficiency of the I-II degree. There were 28 children with recurrent acute 
obstructive bronchitis and 74 patients with acute obstructive bronchitis, developed for the first time. We determined the 
concentration of total IgE, content of IFN-?, IL-4, IL-12 and IL-13 in serum by ELISA and the expression of the 
transcription factor NF-?B in lymphocytes of peripheral blood by flow cytometry in all the children. High level of IL-12 
as compared to physiological norms in the dynamics of the disease was the characteristic feature of the children of both 
groups. And it was the factor, which detected a voltage of cell-mediated immune response and inflammation. The 
second specific feature was the high concentration of IgE. It was shown that the transcription factor NF-?B determined 
the cytokine status at the beginning of the disease, and in the period of convalescence. That fact did not depend on the 
number of previous acute obstructive bronchitis. However, there were violations of the mechanisms of NF-?B-
associated signaling pathways activation, which manifested itself in an advantageous enhancement of the chains, 
determining the production of Th2-associated cytokines in children with recurrent acute obstructive bronchitis. 
??????? ????????????? ??????? (???) ? ??-
??? ? ???????? ????????? ??????? ???????-
?????? ??????????? ? ????? [3, 7-10]. ??? ??-
????? ? 25-31% ?????, ?????? ?? ?????? ?????-
??????? ???????? (???) [6]. ?? ?????? ??????
???????, ? 30% ???????? ?????? ?????? ????-
???????? ??????????, ?? ???????, ???????????? ???
???????????? ?????? ? ???????? ???? [11, 12]. 
??????????? ?????????? ?? ???? ??? ? ?????
?????? ????? ????? ????? ? ???????? ????????
?????? ????????? ???????????????? ??? ??????-
??? ???????? ?? ?????????? ?????????????????
???????, ?? ???? ????????????? ?????????
???????????? ????? ? ??????????? ??? ?????-
???? ???? ?????? ? 15-30% ???????????? [14]. 
??? ?? ???????? ???????????? ??????????
???????? ?????????? ???????? ????????? ???????
????????????? ????????? ? ????? ???????? ????.
???????? ????????, ?? ? ?????? ????????????
?????????? ?????? ????????? ??????, ???????? ?
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?????????? ????? ???????????? ?????? ?????????
??????? ???????????? NF-?B, ???? ???? ?????? ?
????????? ?????????? ?????? ??? 150 ???????????
? ????????????????? ????? [1, 13] ?? ????????
???????? ? ?????????? ?????????? ??????? [13, 
15]. ??????????? Th2-???????????? ??? Th1-???-
?????????? ?????????? ? ??????? ??? ?????-
????? ???????????? ?????????? ??? ???????
????????????? ????????????? [2]. ???????
???????? ??? ???????? ?????????? ???????
????????? ?????????????? ?????? ?? ??????-
??????? ?????? ???????????.
???? – ???????? ???????-?????????????
???????????? ?? ?????????? ?????????? ???-
?????? ??????? ????????????? ????????? ? ?????
???????? ????.
????????? ?? ?????? ??????????
?????????? ??????????? ?? ???? ?????-
??????? ?????????? ? 3 ???????????? ???????
«???????????????? ???? ? 1» ???». ??? ??-
??? ?????????????? ??????????? 102 ??????
????? ??? 6 ??????? ?? 3 ?????, ??? ???? ???????-
???????? ? ??????? ???????? ??????????????
????????. ? ??? 28 ????????? ??????? ?? ???
???????? (????? ????? ?????????????), ? 74 
????? ??????? ????????????? ??????? ????????
?????? (????? ????? ?????????????). ??????-
?????? ?????? ?? ??’?? ???????? ????????, ??
?????????? ?????????, ??????????? «?????????
????????? ???????? ?????????????? ???????? ?
?????» (????? ? 18, 2005), ??????????? ???
???????.
???? ????, ? ???? ????? ???? ??????? ?????
Th1- ?? Th2-???????????? ????????? ? ?????????
????? ?? ?????????? ??????? ???????????? NF-?B. 
????? ?-??????????? (IFN-?), ????????????? 4 (IL-
4), 12 (IL-12) ?? 13 (IL-13) ? ????????? ?????
???????????? ?? ????????? ????????????????
???????, ???????????? ?????????? IgE – ???????-
??????????????????? ????????????. ???????????
??????????? ??????????? ?? ???? ???????????
???????-????????????? ??????????? ?? «???
??? ???????».
?????????? ????? ????????? ??????? ?????-
??????? NF-?B ? ?????????? ???????????? ?????
????????? ? ??? ?????????? ?? ?????????????
????? ???????? ????????? ?? ???????????????
????? «????», ?. ??????? (?.???.?., ????????
?.?. ????????). ?? ??????? ????? ???????????
?? 50 ??? ????????? ????????????? ????????????
????? (105 ??????) ???????? 5 ??? ???????-
??????? ??????? (????), ??????? FITC, ?????
CD40 («Caltag», ???) ? ?????????? ????????
20 ??. ??? t=4°?. ????, ????? ???????? ??????
??????????????? ? 1 ?? ????????-????????? ??-
???? (???) ??? 1500 ??/??. ???????? 5 ??., ??-
???????????? ??????? ????????? ???????? («Cal-
tag», ???) ???????? 20 ??. ??? t=4°?. ??
?????????? ????? ??????????? ????????????? 40-
???????? ??????????????? ? ??????????? ????
????? ?????????? ?65 ???????? NF-kB («BD 
Biosciences Pharmingen», ???) ??? t=4°?.
?????, ????? ??????????? ????????, ????????-
?????? ??????? ?????????? ? ????, ???????? ??
(«Caltag », ???), ???????? 20 ??????. ???? ???-
???? ?????????, ????? ???? ?? ??? ????????
0,5 ?? ???. ?????? ???? ?????????? ?? ??????-
???? ??????????????? EPIX LX-MCL («Beck-
man Coulter», ???) ? ????????????? ????????
System IITM software [5].  
??? ??????????, ????????? ????, ???????????
?????: ? ???????? ??????? ???????????? ?? ?
??????? ????????????????.
?????? ?? ??????? ????????? ???? ????????
??????????? ? ??????? ????????????? ??????? ??
?????? ????? ?? ?????? ? ????????? ???????????,
??? ??????????? ?????????? ?? ???????? ??-
?????? G?P ICH ? ???????????? ?????????? ?? ?
??????? ????????? ??????? ? ???????? ?? «???-
????????????? ???? ?1» ???».
??????????? ??????? ????????? ???????????
????????????? ? ????????????? ????????????
??????? "Statgraf", "Matstat", «Statistica 6,0». ???-
???????? ?? ?????????, ??? ? ?????? ?????????.
??? ?????????? ?????????? ???????? ????????? ??
????????????? ?????? ??????. ??????? ??? ??-
???????? ?????????, ??????????????? ???????-
????? ?? ?????????????? ?????? ??????????.
??????????? ??? ????????, ?? ?????????????,
????????? ??????????? ????????? ??? ??0,05. 
??? ????????? ????????’????? ??? ???????-
?????? ??????????? ?????????????? ?????????-
??? ?????? ???????? [4]. 
?????????? ?? ?? ???????????
?? ?????? ??????, ???????? ??????????????
?? ??????? ????????????? ??????? ??????????
??????? (??0,05) ???????????? ? ????? ???????
???? ????? (57% ????????????). ????? ?????????,
??? ?????????? ??? ??????, ?????????? ????
????? 6-12 ???. (61% ????????). ???????? ??? ??-
??????? ?????? ?? ?????? ???? ?????????????
??????????? ?? ??????????? ? ???????? ??????????
17,6±1,6 ???. ?? 15±1,4 ???. (?>0,05). ?????????
?????????? ????? ???? ????????? ?????.
??????????? ??????????? ????????????? ??-
??? ????? ? ?????????? ??? ???? ????????????
?????’? ???????????? ??? ??? ??????????, ??
????????????? ? 25% ????????? ?????? ?? 5,4% 
????????? ?????? ????? ????????????? (??0,05).
????????? ??? ????????? ?????????? ???????
???????? ????????
??????? ???????????90
????????????? ?????????, ????????? ????? ?????-
?????? ?? ???????? ????????????? ?? ????
????????? ????????? ??????? ?? ???????????
?????????????? (65% ?? 67% ??????????). ????
????????? ??????? ?????????? ????? ? ???????
??????? ?????????????. ??????? ????????? ????-
?????? ?????? ?????????????????? ? ????? ? ????????
???? ??????? ? ????????? ?????? ????? ??????-
??????? ?? ????????? 2,2±0,4 ????? 0,7±0,2 ? ?????
?????? ?????, ??? ???????????? ?????????? ????-
???? ??????????? ?? ?????? (?>0,05). 
???????? ??????? ???????? ??????????????
???????? ? ????????? ?????????? ????? ???????-
?????????? ????????? ??????? ?????????? ?????-
??????????? ???????? ? ???????????? ?????-
?????? ??????????? ???? ?? 38,2±0,2°?.
????????? ??????? ??????????? ? ?????????? ??
2,2±0,4 ???? ???????????? ? ????????? ??????,
?? 1,9±0,3 ???? – ? ????? ?????? ????? ??????-
??????? (?>0,05). ??????? ????????? ????-
????????? ???? ????????? ?? ?????? (?? I) ? 38% 
??????????? ? ?????????? ??? ?? ? 43,5% 
?????? ?? ????????????? ???????, ?? ?????
??????; ? 62% ????????? ?????? ?? ? 56,5% 
????????? ?????? ????? ????????????? ???? ?????
?? II (?>0,05). ????????? ??? ????????? ????-
?????? ???, ? ????????? ?????????? (90%) 
???????????? ????????????? ??????? ?????-
??????? ? ?????????? ???????????? ?????????.
??????? ?????????? ????????????? ?????????
????? ?????? ?? ?????? ????? ?????????????
????????? ?????????? 7,8±1,3 ???? ? 5,8±1,0 ????
(?>0,05).
?????????? ?????????????? ?? ???????????-
??????????? ?????????? ?????, ??? ?????????? ???
????? ????????, ???????????? ? ???????.
?????????? ?????????????? ?? ???????????-??????????? ?????????? ?????
? ???????? ?????????????? ?????????? (M±m) 
????????? ???
(n=28) 
???, ?? ????? ??????
(n=74) 
?????????????
???????????? ? ?????? ??
?????? ??????
?????????
???????
??????
??????
??????????-
??????
? ?????????????
??????
??????????-
??????
? ?????????????
??????
??????????-
??????
??????????
????????
IFN-?, ??/?? 1,68±1,0 1,27±0,81 ?>0,05 0,66±0,18 0,42±0,13 ?>0,05 ?>0,05 ?>0,05 0-188,9 
IL-4, ??/?? 1,72±0,12 1,80±0,17 ?>0,05 1,86±0,11 1,86±0,11 ?>0,05 ?>0,05 ?>0,05 0-4 
IL-12, ??/?? 129,38± 30,58 
219,86± 
28,14 ?>0,05 
170,14± 
17,69 
218,86± 
25,0 ?>0,05 ?>0,05 ?>0,05 40,4-150 
IL-13, ??/?? 4,28±0,7 4,77±0,75 ?>0,05 4,01±0,37 4,53±0,48 ?>0,05 ?>0,05 ?>0,05 0-44,4 
IgE,??/??
(???? 1-3 ?????)
153,84± 
58,72 
104,18± 
60,03 ?>0,05 
106,39± 
57,83 
85,46± 
65,54 ?>0,05 ?>0,05 ?>0,05 ? 60 
?????????, ??
???????????
NF-?B, % 
45,3±4,1 37,6±4,0 ?>0,05 36,9±3,5 38,1±4,6 ?>0,05 ?>0,05 ?>0,05  
NF-?B, ?? 0,69±0,06 0,61±0,04 ?>0,05 0,73±0,09 0,65±0,05 ?>0,05 ?>0,05 ?>0,05  
??????? ?????? ????????? ???? ???? ??????-
??????? ???????????????? ??????????? ?????-
????? ?????? IgE ? ????????? ????? ?? ??????? ? ?
??????? ???????????????? ???????? ??????????-
???? ???????? ?? ????? IL-12 – ? ??????? ?????-
???????????. ???????????? IFN-?, ????????????? 4 
?? 13, ? ????? ?????? ????????? ??????? ????-
???????? NF-?B ? ????????? ????? ?? ???????? ???
????????? ??????????? ?????? ??? ?? ??? ???????
???????????? (????. 1). 
??? ???????????? ???????????? ????????’??-
??? ??? ????????????? ??????????? ????????
??????? ? ????? ???????? ???? ? ?????? ????????
?? ? ?????????? ??? ???? ???? ??????????
??????????? ?????? ? ???????? ????????????.
?? ??????? ???????? ?????????????? ????????
(???. 1), ?? ????? ??????, ?????? ????????????
NF-?B ?????????? ?????? ?????? ? ?????????
????? ????????? ???????? Th1-????????? IFN-?
(r=+0,32; ??0,05) ??? ?????????? ??????? ?????-
???????? 4 ?? 12 (r=+0,33; ??0,05). ????????? IgE 
? ??? ????????? ???? ?????????? ???????? ???
????? NF-?B ?? ?????????. ??? ?? ???????
???????????? ??????????? ?????????? ????? IL-
13 ?? ?????? ???????????? NF-?B (r=-0,43; 
??0,05).
9115/ ??? XX / 2
???. 1. ??????????? ?????? ???????? ???????? ????????? ?? ??????? ????????????
? ????? ? ???????? ?????????????? ??????????,?? ??????? ??????
? ????? ? ?????????? ??? ??????? ??????
???????????? ??????????????? ????????? ??-
??????? ?????????? ??????? ? ??????????? Th2-
???????????? ????????? (???. 2), ?? ???? ?????-
???? ????????????? ?????????? ??????? ????-
???????????? ??????? NF-?B ?? ????? IgE 
(r=+0,45; ??0,05) ?? IL-4 (r=+0,46; ??0,05). ???-
?????? Th1-????????????? ???????? IFN-? ??????-
???????? ??????? ?????????? ??????? IL-13 
(r=-0,48; ??0,05). 
???. 2. ??????????? ?????? ???????? ???????? ????????? ?? ??????? ????????????
? ????? ? ?????????? ???????? ?????????????? ??????????
IL-13
(-0,31)
(-0,43)
(+0,33)
(+0,32)
NF-?B
IFN-?
IgE IL-12
IL-4
(+0,45)
(-0,48)
(-0,48)
(+0,46)
(+0,45)
IL-13
IL-12
IFN-?
IL-4
IgE
NF-?B
???????? ????????
??????? ???????????92
? ??????? ???????????????? ???????? ???????-
??????? ????????, ?? ????? ?????? (???. 3), 
?????????????? ??????????? ?????? NF-?B ??
???????? ???????????? ??????? Th1-????????? - 
IFN-?. ??????????? ??????????? ??? ?????-
???????????? ????? ??????? ???????????? NF-?B
?? Th2-???????????? ??????? IL-4 (r=+0,37; 
??0,05), ????? ????? ??? ????? ????????????
????? ????????? IgE (r=+0,31; ??0,05). 
???. 3. ??????????? ?????? ???????? ???????? ????????? ? ??????? ????????????????
? ????? ? ???????? ?????????????? ??????????,?? ??????? ??????
???. 4. ??????????? ?????? ???????? ???????? ????????? ? ??????? ????????????????
? ????? ? ?????????? ???????? ?????????????? ??????????
(+0,33)
(+0,39)
(-0,31)
(+0,31)
(+0,37)
NF-?B
IL-13
IL-12
IFN-?
IL-4
IgE
(+0,50)
(-0,63)
(+0,49)
(+0,44)
NF-?B
IL-13
IL-12
IFN-?
IL-4
IgE
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? ????? ? ?????????? ??? ? ??????? ?????-
??????????? (???. 4) ?????????? ??’???? ????? ??-
???????? ??????? ???????????? NF-?B ? ??????-
??????? IFN-? ??? ????????? ??????????? ??????
IL-13 ?? ????????. ???? ????, ?????????? ??-
???????? ?????? IgE ? ????????? ????? ??? ????-
??????, ?? ?????????, ?’??????? ????? ?????????
??? ??????? IL-4 ?? IL-13 (r=+0,50; ??0,05), IL-12 
?? IL-13 (r=+0,49; ??0,05). 
????? ?????, ??? ??????? ?????????????
?????????, ????????? ??? ????????? ??????????
???, ????????? ????????, ?? ???????? ????-
??????? ??????, ???? ?????????? NF-?B ?? ??
??????? ????????????, ??? ? ? ??????? ?????-
???????????.
? ????, ??? ??????? ?? ????????? ???????
????????????? ?????????, ???????? ?????????
?????????? ????????? NF-?B-???????????? ???-
??????? ??????, ?? ??????????? ? ???????????
????????? ??? ????????, ??? ????????? ???-
?????? Th2-???????????? ?????????.
????????
1. ??????????? ??????????? ????? ????????
????, ?????? ?? ??????? ????????????? ???????,
????????? ??? ????????? ?????????? ????????-
????????, ???? ?????????? ???????????? IgE ?
????????? ????? ?? ?? ??????? ????????????, ???
? ? ??????? ????????????????.
2. ?????????? ???????? ????????? ? ???????-
??????? ??????? ????? IL-12 ? ???????? ????????
??? ????????? ???????????? ????????-?????-
?????????? ??????? ????????? ?? ??????????
???????.
3. ? ????? ? ?????????? ???????? ???????-
??????? ?????????? ??????????? ??????? ????-
????? ? ??????????? Th2-???????????? ?????????,
?? ???? ????????? ????????????? ??????? ???-
???? ???????????? NF-?B ?? ????????? IgE ?
???????? ??????? ???????????? ?? ???????????
??????????? ? ??????? ????????????????.
?????? ??????????
1. ???????? ?.?. ???????? ???????????? ????-
?????? ??????????????? ?????? ??????????????
?????? / ?.?. ????????, ?.?. ?????????, ?.?. ????.
— ?.: ???????? ???????? ??-? ???????? ?.?., 2012. 
— 240 ?.
2. ???????? ?.?. ????????? ???????????????
???????? ??? ???????? ? ????????????? ????????-
????, ??????????? ? ??????????? ????????????????
?????????? / ?.?. ????????, ?.?. ?????????,
?.?.????. — ?.: ??? «?.?.?.», 2011. — 392 ?.
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?????. – ?.: ????? ?????? ?????, 2006. – 558 ?.
5. ??????? ?????????? ?? ????????? ????????-
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